Å 185 Å 40 Å 225 Å Supplementary Figure 2. Class averages of RPTPσ Ig1-FN3 particles. (a) 6315 particles were visually selected and classified into 150 classes by K-means classification and multi-reference alignment. The number of particles used to generate each class average is indicated in the bottom right of each image. The size of each image is 34.2 nm by 34.2 nm. (b) Representative area of a raw negative stain EM micrograph of RPTPσ Ig1-FN3. Scale bar; 20nm. (c) Illustration of how particle dimensions were estimated from representative class averages. The contribution of the protein solvation sphere and negative stain can not be accurately determined, but these estimates approximately agree with crystal structure derived lengths of Ig1-FN2 (170 Å) and FN3 (40 Å) and a height of 175 Å (comparable to the class average in the middle panel ).
acid sequences taken from the following sources: chicken RPTPσ (lacking meA and meB mini exons; NM_205407), human RPTPσ (with meA and meB; Q13332, without meA and meB Q13332-6), human RPTPδ (with meA and meB; P23468), human LAR (with meA and meB; XP_005271135) and Drosophila LAR (P16621). The secondary structure elements observed for the RPTPσ Ig1-FN3 crystal structure are coloured above the sequence alignment according to the schematic in Figure 1a : Ig1; blue, Ig2;cyan, Ig3; green, FN1; yellow, FN2; orange and S1 FN3; red (assigned using ksdssp ). Coloured circles below the alignment indicate amino acid residues mutated in our binding and cellular assays; K67, K68, K70, K71, R96 and R99 (binding site 1; blue), Y223 (binding site 3; yellow), R227 and R228 (binding site 4; green). Red sticks highlight N-linked glycosylation sites and residues underlined in purple correspond to meA and meB mini exons. Numbering above the alignment corresponds to the chicken RPTPσ sequence. 9895 particles were visually selected and classified into 150 classes by K-means classification and multi-reference alignment. The number of particles used to generate each class average is indicated in the bottom right of each image. The size of each image is 38 nm by 38 nm. (b) Representative area of a raw negative stain EM micrograph of RPTPσ sEcto. Scale bar; 20 nm. (c) Illustration of how particle dimensions were estimated from representative class averages. These are approximations, as the contribution of the protein solvation sphere and negative stain can not be accurately determined, but suggest that a certain degree of flexibilty is required for the RPTPσ ectodomain to fit within the ~240 Å average width S2 calculated for excitatory synapses . sequences taken from the following sources: TrkA human (NP_001012331.1), mouse (NP_001028296.1), chicken (NP_990709.1), xenopus (XP_002939035.1) and zebrafish (AEX01236.1); TrkB human (AAB33109.1), mouse (NP_001020245.1), chick (NP_990562.1), xenopus (NP_001072653.1) and zebrafish (NP_001184090.1 and XP_003199193.1); TrkC human (AAB33111.1), mouse (NP_032772.3), chicken (NP_990500.1), xenopus (XP_002932277.1) and zebrafish (AEX01237.1 and AEX01238.1); Lancelet AmphiTrk (AAX94284.1). The three mammalian Trks descend from a common pre-vertebrate ancestor AmphiTrk, able to bind all four vertebrate neurotrophin ligands and pre-dating the evolution of complex S3 nervous systems . Numbers above the sequence alignment correspond to amino acid residue numbers relative to the chicken TrkC sequence (residue 1 is the initial methionine). Secondary structure elements observed for S1 
